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Methoci for the microbiological production of a-L- 
' aspartyl-L-phenylalanine (Asp-Phe) from the substrates 
L-aspartijC acid (L-Asp) and L-phenylalanine (L-Phe) 
characteriSsed in that the substrates are contacted^ in 
the presenc^ of an effective amount of adenosine- 
triphosphate\(ATP) , with a non-ribosomal dipeptide 
synthetase comprising two minimal modules connected by 
one condensatiori domain wherein the N-terminal module 
of these modules Vs recognising L-aspartic acid and 
the C-terminal modVle of these modules is recognising 
L-phenylalanine andNis covalently bound at its N- 
terminal end to the condensation domain, and wherein 
each of these minimal nypdules is composed of an 
adenylation domain and ay^ 4 ' -phosphopantetheinyl 
cofactor containing thiolation domain, and that the a- 
L-aspartyl-L-phenylalanine\{Asp-Phe) formed is 
recovered. 

Method for the production of ^sp-Phe according to 
claim 1, characterised in that\the condensation domain 
in the dipeptide synthetase is dpnnected to both 
minimal modules in such way that V.t is also covalently 
bound to the module recognising L-aspartic acid. 
Method for the production of Asp-Ph^ according to 

.gam 1 or 2, characterised in that ^so a 
thioesterase-like releasing factor is Vresent for the 
Asp-Phe formed on the dipeptide synthetXse, 
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Method for the production of Asp-Phe according to any 
of characterised in that the 

thioffisterase-like releasing factor forms an integrated 
domaim of the dipeptide synthetase at the C-terminus 
thereof 

Method 5for the production of Asp-Phe according to any 
of claiia^ 1 to 4, characterised in that also a non- 
integrateM protein with thioesterase Type-II-like 
activity is present together with the dipeptide 
synthetase .) 

6. Method for tbe production of Asp-Phe according to any 
of ci-aiiris 1 5, characterised in that the dipeptide 
synthetase is)present in living . cell-material of a 
micro-organismX and that glucose, L-Asp and/or L-Phe 
are being fed ti& said fermentor, and that the Asp-Phe 
formed is recoveVed, 

Method for the prbduction of Asp-Phe according^to claim 
6 characterised in\ that the micro-organism is first 
grown in a fermento>r to reach a predetermined cell 
density before the expression of the Asp-Phe dipeptide 
synthetase is switched on and feeding of the glucose, 
L-Asp and/or L-Phe fo^ the synthesis of the Asp-Phe 
dipeptide is started, 

Method for the production of Asp-Phe according to--Qlaim 

7, characterised in thatXthe micro-organism is an L- 
phenylalanine producing micro-organism and that only 
glucose and L-Asp are being fed. 

Method for the production or Asp-Phe according to--Qlaim 

8, characterised in that the\ micro-organism is an 
Escherichia or Bacillus speci\es 
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12 



13 



14. 



MelMiod for the production of Asp-Phe according to any 
of cla ims 6 to 9, characterised in that the micro- 
organism used is a strain with reduced protease 
activity for Asp-Phe or lacking such activity towards 
Asp-Phe 1 

Method f&r the production of Asp-Phe according to any 
of^cOaimsXl to 5, characterised in that the production 
of Asp-Phe\is carried out in \^itro in an enzyme 
reactor, while ATP is supplied, and L-Asp and/or L-Phe 
are being fed, and the Asp-Phe formed is recovered. 
Method for thk production of Asp-Phe according ,4:^ claim 

11, characterid^ed in that the supply of ATP is 
provided in par*^ by an in situ ATP-regenerating 
system. 

Method for the prc3duction of Asp-Phe according to claim 

12, characterised V that the ATP-regenerating systerrT^ 
is present in a perAeabilised micro-organism. 

A DNA fragment or a Opmbination of -DNA fragments coding 
for a non-ribosomal Aa^p-Phe dipeptide synthetase, 
which synthetase comprises two minimal modules 
connected by one condensation domain wherein the N- 
terminal module of these Vnodules is recognising L- 
aspartic acid and the C-t4rminal module of these 
modules is recognising L-pnenylalanine and is 
covalently bound at its N-tArminal end to the 
condensation domain, and whenein each of these minimal 
modules is composed of an adem^lation domain and a 4'- 
phosphopantetheinyl cofactor cc\itaining thiolation 
domain. 
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16, 



17 



18 



19, 



20 



21 



A Dl^ fragment coding for an Asp-Phe dipeptide 
synthetase according to^^laim 14, characterised in 
that tVe condensation domain in the encoded dipeptide 
synthetsase is connected to both minimal modules in 
such wayXthat it is also covalently bound to the 
module reqpgnising L-aspartic acid. 
A DNA fragitbnt according to-^iajari^^3^4^r 15, or a 
combination Nof DNA fragments according to claim 14, 
characterised in that the DNA fragment or combination 
of DNA fragmerafcs encoding the dipeptide synthetase 
also code for ^ thioesterase-like releasing factor for 
the Asp-Phe forimed on that dipeptide synthetase. 
A DNA fragment oA a combination .of DNA fragments 
according to claii\ 16, characterised in that the 
thioesterase-liJce-^-^teieasing factor— forms an integrated 
domain of the dipepl^Lde synthetase at the C-terminus 
thereof . 

A DNA fragment or a ccimbination of DNA fragments 
according to any of claims 14 to 17, characterised in 
that it/ they also code fiof^^^a-oa^on-integrated protein 
with thioesterase Type-li-like activity. 
A recombinant micro-organism containing a DNA fragment 
or a combination of DNA fra^gments according to any of 

A micro-organism according t^^-daim 19 wherein the 
micro-organism is capable of J^roducing L-Asp and/or L- 
Phe, 

A micro-organism according to^-.xjlaim 20 wherein the 
micro-organism is an Escherichia^ coTr^-er Bacillus 
species . 
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24 



25, 



Asp\Phe dipeptide synthetase characterised in that it 
comprises two minimal modules connected by one 
condena^ation domain wherein the N-terminal module of 
these mddules is recognising L-aspartic acid and the 
C-termina\ module. of these modules is recognising L- 
phenylalanme and is covalently bound at its N- 
terminal endV to the condensation domain, and wherein 
each of these\minimal modules is composed of an 
adenylation doiHain and a 4 ' -phosphopantetheinyl 
cof actor contaimng thiolation domain. 
Asp-Phe dipeptidA synthetase according to xi^^im 22 
characterised in that the condensation domain in the 
dipeptide synthetasV is connected to both minimal 
modules in such way Vhat it is also covalently bound 
to the module recognising L-aspartic acid. 
Asp-Phe dipeptide synthetase according to claim 22 or 
23, characterised in t^t the dipeptide synthetase 
also comprises a thioesAerase-like releasing factor 
for the Asp-Phe formed on that dipeptide synthetase. 
Asp-Phe dipeptide synthetase according to'^^Cri^^m 24, 
characterised in that the Vhioesterase-like releasing 
factor forms an integrated Viomain of the dipeptide 
synthetase at its C-terminui 
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